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Abstract Youth depression is a significant and growing
international public health problem. Youth who engage in
high levels of delinquency are at particularly high risk for
developing problems with depression. The present study
examined the impact of a behavioral intervention designed
to reduce delinquency (Multidimensional Treatment Foster
Care; MTFC) compared to a group care intervention (GC;
i.e., services as usual) on trajectories of depressive symp-
toms among adolescent girls in the juvenile justice system.
MTFC has documented effects on preventing girls’ recidi-
vism, but its effects on preventing the normative rise in
girls’ depressive symptoms across adolescence have not
been examined. This indicated prevention sample included
166 girls (13–17 years at T1) who had at least one criminal
referral in the past 12 months and who were mandated to
out-of-home care; girls were randomized to MTFC or GC.
Intent-to-treat analyses examined the main effects of MTFC
on depression symptoms and clinical cut-offs, and whether
benefits were greatest for girls most at risk. Depressive
symptom trajectories were specified in hierarchical linear
growth models over a 2 year period using five waves of data
at 6 month intervals. Depression clinical cut-off scores were
specified as nonlinear probability growth models. Results
showed significantly greater rates of deceleration for girls in
MTFC versus GC for depressive symptoms and for clinical
cut-off scores. The MTFC intervention also showed greater
benefits for girls with higher levels of initial depressive
symptoms. Possible mechanisms of effect are discussed,
given MTFC’s effectiveness on targeted and nontargeted
outcomes.
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Adolescent depression reduces quality of life, is a risk factor
for suicide, and often worsens the outcomes of physical
health problems (Lewinsohn et al. 1998; Thapar et al.
2012). The continuity of depression into adulthood also
has significant economic costs; according to a recent esti-
mate, depression costs $83.1 billion annually in the United
States (Greenberg, et al. 2003). The lifetime prevalence of
mood disorders rises dramatically across adolescence to
approximately 20 % by early adulthood, with adolescent
girls being about twice as likely as adolescent boys to
experience major depressive disorder (Merikangas, et al.
2010; Thapar et al. 2012). Further, more than half of all
psychiatric disease is preceded by mental illness before the
age of 18 (Kim-Cohen et al. 2003).
Outcomes for girls with depressive symptoms can be
further compounded by co-occurring problems with delin-
quency: evidence suggests a closer link between co-
occurring trajectories of delinquency and depression for
girls than for boys (Wiesner and Kim 2006). Moreover,
rates of delinquency in girls are rising, now comprising
30 % of all juvenile arrests (Puzzanchera 2009). Therefore,
interventions that can prevent the development of
G. T. Harold (*)
School of Psychology, College of Medicine, Biological Sciences
and Psychology, Henry Wellcome Building,
University of Leicester,
Lancaster Road,
Leicester LE1 9HN, UK
e-mail: gth9@le.ac.uk
D. C. R. Kerr :M. Van Ryzin :D. S. DeGarmo :K. A. Rhoades :
L. D. Leve (*)
Oregon Social Learning Center,
10 Shelton McMurphey Blvd.,
Eugene, OR 97401, USA
e-mail: lesliel@oslc.org
D. C. R. Kerr
Oregon State University,
Corvallis, OR, USA
Prev Sci (2013) 14:437–446
DOI 10.1007/s11121-012-0317-y
depression in a sample of girls indicated for delinquency
may impact their longer-term well-being and help reduce the
societal costs of depression.
In the present study, we examined the trajectories of
depressive symptoms in an indicated sample of girls in the
juvenile justice system who were referred to out-of-home
care. We tested whether Multidimensional Treatment Foster
Care (MTFC), a behavioral intervention with demonstrated
efficacy in reducing delinquency (e.g., Chamberlain et al.
2007), influenced adolescent trajectories of depressive
symptoms. The main focus was on intent-to-treat effects of
the MTFC intervention. We also tested baseline risk factors
(e.g., maltreatment history, delinquency, depression levels)
as predictors of depression trajectories and as potential
moderators of intervention effectiveness.
Co-Occurring Problems with Depression
and Delinquency During Adolescence
It is increasingly recognized that mental health problems
often co-occur; for example, Merikangas et al. (2010)
reported that 40 % of adolescents with lifetime histories of
a disorder in either the mood, anxiety, behavioral, or sub-
stance use disorder class also had histories of a disorder in
another class. In both clinical and community studies, ado-
lescents with high levels of conduct problems are at risk for
elevated depressive symptoms and vice versa (see Wolff and
Ollendick 2006). While some of this comorbidity may be
attributed to shared genetic and environmental risk factors,
multiple studies have traced how depression and delinquen-
cy influence each other’s developmental course. One prom-
inent theory, the failure model (Capaldi 1992), posits that
early delinquency leads to depressive symptoms due to the
negative consequences that problem behaviors have for
youth development. Specifically, delinquency interferes
with school achievement and causes rejection by family,
peers, and teachers, thus increasingly limiting reinforcement
from the social environment and leading to negative mood
states. Multiple prospective studies support the theory that
conduct problems often precede and predict depression
(e.g., Curran and Bollen 2001; Rowe et al. 2006).
Delinquent girls are disproportionately affected by de-
pression (Teplin et al. 2002), possibly because of their
higher rates of adverse background factors, including sexual
and physical abuse (Chamberlain and Smith 2003). In a
recent meta-analysis, Fazel et al. (2008) found that 6-
month prevalence of major depressive disorder among ado-
lescent girls in the juvenile justice system was 29 %, more
than twice the rate of their male counterparts and four to five
times the rate of the general population of girls. Examining
whether evidence-based delinquency interventions are also
effective in reducing depressive symptom trajectories could
therefore help identify alternative approaches to reducing
elevated depression trajectories often seen among girls in
the juvenile justice system.
Childhood Maltreatment, Delinquency, and Depressive
Symptoms
Numerous researchers have documented associations be-
tween maltreatment and depression during adolescence, par-
ticularly for girls. For example, depression rates in the
United States child welfare system exceed population norms
and are more than twice as common among girls as com-
pared to boys (17 % for girls vs. 7 % for boys; Orton et al.
2009). Girls in the juvenile justice system also show a high
prevalence of child maltreatment (as high as 80 %; Smith et
al. 2006) and interpersonal trauma (Kerig et al. 2009). This
work highlights the potential impact of childhood maltreat-
ment on mental health; however, its moderating role in
influencing intervention outcomes is unknown.
Interventions Aimed at Improving Depressive
Symptoms in Adolescents
In a recent meta-analysis, Stice et al. (2009) found that
depression prevention programs can prevent or reduce
symptoms, particularly with high-risk youth and girls. Such
programs generally rely on intra-individual change process-
es and youth agency by targeting, for example, cognitive
distortions or poor social skills. In contrast, prevention pro-
grams aimed at delinquency, aggression, and drug use often
target the family and peer contexts that support these prob-
lems. In examining such programs, researchers have found
that family-focused interventions that emphasize parent
management and monitoring can ameliorate depressive
symptoms, even though these problems are not explicitly
targeted (e.g., Connell and Dishon 2008; Mason et al. 2007).
These programs may change common risk factors or—con-
sistent with the failure model—preempt the onset or wors-
ening of depressive symptoms by impacting problem
behaviors that developmentally precede them. For seriously
delinquent youth, such context-directed approaches might
be needed; those aimed at internal mechanisms of change
might not be powerful enough to override influences of the
chaotic, abusive, or noncontingent environments in which
such youth have resided.
The Present Study
Multidimensional Treatment Foster Care (MTFC), a com-
prehensive, family-based behavioral intervention for youth
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in out-of-home care, is aimed at permanently changing the
contexts that support serious conduct problems. The results
from prior studies of girls support its efficacy relative to a
services-as-usual group care intervention on targeted out-
comes (criminal referrals, days in locked settings, self-
reported delinquency, and deviant peer affiliation; Chamber-
lain et al. 2007; Leve et al. 2005) as well as secondary, non-
targeted outcomes (pregnancy, school attendance, and
homework completion; Kerr et al. 2009; Leve and Cham-
berlain 2007). Given the pervasive effects that MTFC has
demonstrated, we hypothesized that MTFC would also have
protective effects on the course of depressive symptoms in
an indicated sample of girls’ selected for juvenile justice
involvement. We proposed the following two aims: (1) to
test the effects of MTFC on depression trajectories and (2)
to examine the impact of hypothesized risk factors (baseline
depression, baseline delinquency, childhood physical and
sexual abuse) on depression trajectories and whether they
moderate the hypothesized intervention effects such that
MTFC would benefit girls who are most at risk. The focal
intent-to-treat (ITT) hypothesis is that MTFC girls will show
greater reductions in depressive symptoms and clinical cut
off scores relative to girls randomized to the group care
control intervention, controlling for baseline risk factors.
Method
Participants
Girls (n0166) participated in one of two consecutively run
randomized controlled prevention trials (ns081 and 85 for
Trial 1 and 2, respectively) conducted in the Northwestern
United States between 1997 and 2006 to contrast MTFC and
group care (GC; i.e., services-as-usual). Participants had
been mandated to community-based out-of-home care due
to chronic delinquency. We attempted to enroll all referred
girls who were 13–17 years old, had at least one criminal
referral in the prior 12 months, and were placed in out-of-
home care within 12 months following referral. Girls who
did not meet the above enrollment criteria or who were
pregnant at the time of recruitment were excluded from
enrollment. The project coordinator randomly assigned girls
to MTFC (n081) or GC (n085; see Fig. 1) using a coin toss.
Assessment personnel were independent from the clinical
staff and were blind to group assignment at all time points.
If, however, a girl was in a GC facility during an assessment,
post-T1 blinding might have been compromised if the as-
sessor thought that the girl had been randomly assigned to
GC. However, girls often changed placement settings fol-
lowing random assignment (e.g., some MTFC-assigned
girls spent time in GC settings, and some GC-assigned girls
spent time in foster homes). Analyses included the entire
ITT randomized sample, regardless of actual time spent in
any given treatment setting. Average treatment duration was
approximately 6 months and did not significantly differ by
condition. Girls provided assent and their legal guardian
provided consent to participate.
The girls were 13–17 years old at T1 (M015.31, SD0
1.17) and were assessed at five time points over roughly
24 months (baseline, 6, 12, 18, and 24 months); for girls in
Trial 1, depressive symptoms were assessed at 3 months
post-baseline rather than at baseline, an irregularity that is
accommodated by the person-specific timelines of hierar-
chical linear modeling, and statistical controls for initial
status and trial (described in detail in the Analysis Plan).
Placement in the intervention setting occurred following the
baseline assessment. Seventy-four percent of girls were
Caucasian, 2 % were African-American, 7 % were Hispanic,
4 % were Native American, 1 % were Asian, and 13 %
reported mixed ethnic heritage. At baseline, 61 % of the
girls lived with single-parent families, and 32 % of the girls
lived in families earning less than $10,000. There were no
group differences on demographic characteristics, delin-
quency (self-report, days in locked settings, or official
records), or childhood maltreatment at baseline. However,
there was a significant group difference in depression symp-
toms, as described in the Results and Discussion Section.
This difference was believed to be a chance finding, given
the random assignment procedures and the equivalence of
groups on all other primary study variables included in the
present report and those included in previous reports with
this sample. Therefore, baseline levels of depression were
entered as a covariate in the ITT longitudinal growth models
to account for the possible effect of the baseline depression
group difference.
MTFC Intervention Condition
The MTFC girls were individually placed in 1 of 22 highly
trained and supervised homes with state-certified foster
parents. Experienced program supervisors with small case-
loads (i.e., 10 MTFC families) supervised the clinical staff,
coordinated aspects of each youth’s placement, and main-
tained daily contact with the MTFC parents. The interven-
tion was individualized but included all basic MTFC
components: daily telephone contact with foster parents to
monitor case progress and program adherence; weekly
group supervision and support meetings for foster parents;
an in-home, daily point-and-level program for girls; individ-
ual therapy for girls; weekly meetings with behavioral sup-
port specialists in community settings; family therapy for
the aftercare placement family focused on parent manage-
ment strategies; close monitoring of school attendance, per-
formance, and homework completion; case management to
coordinate the interventions; 24-h, on-call staff support for
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foster and aftercare parents; and psychiatric consultation as
needed. In the second trial, MTFC also included compo-
nents targeting substance use (e.g., motivational interview-
ing and incentives for clean urinalyses) and risky sexual
behavior (e.g., information on sexual behavior norms and
education and instruction about strategies for being sexually
responsible). For more information about the MTFC inter-
vention, see Chamberlain (2003).
Group Care Control Intervention Condition
The GC girls were placed in 1 of 35 community-based
programs in Oregon state; across the two trials, each site
served 1–12 study participants (M [SD]02.18 [2.95]). The
GC programs represented typical services for girls referred
to out-of-home care by the juvenile justice system and had
2–83 youth in residence (M013) and 1–85 staff members
(Mdn09). The facilities served girls only (68 %) or both
genders (32 %) (but housed girls and boys separately). In
terms of schooling, 41 % required on-grounds schooling,
38 % sent some girls to school off-grounds, and 21 % sent
all girls to off-grounds school. The program philosophies
were primarily behavioral (67 %) or multiperspective
(33 %). Eighty percent of the programs reported delivering
weekly therapeutic services.
Measures
Brief Symptom Inventory (BSI): Depression Subscale (Derogatis
andMelisaratos 1983) The BSI is the short form of the SCL-
Assessed for eligibility (N = 251)
Trial 1 N = 103 
Trial 2 N = 148 
Assessed at 
Baseline 
(N = 166) 
Trial 1 n = 81 
Trial 2 n = 85 
12-mo follow up (n = 81) 
- Lost to follow up (n = 4) 
Trial 1 n = 41 
Trial 2 n = 40 
12-mo follow up (n = 79) 
- Lost to follow up (n = 2) 
Trial 1 n = 35 
Trial 2 n = 44 
Excluded (n = 85) 
Trial 1 n = 22 
Trial 2 n = 63 
- Not meeting inclusion criteria (n = 60) 
Trial 1 n = 10 
Trial 2 n = 50 
- Refused to participate (n = 21) 
Trial 1 n = 8 
Trial 2 n = 13 
- Could not be located (n = 4) 
Trial 1 n = 4 
Trial 2 n = 0 
24-mo follow up (n = 75) 
- Lost to follow up (n = 6) 
Trial 1 n = 32 
Trial 2 n = 43 
24-mo follow up (n = 77) 
- Lost to follow up (n = 8) 
Trial 1 n = 40 
Trial 2 n = 37 
Randomized to MTFC (n = 81) 
- Received intervention¹ (n = 81)
 Trial 1 n = 37 
Trial 2 n = 44 
Randomized to GC (n = 85) 
- Received intervention¹ (n = 85) 
 Trial 1 n = 44 
Trial 2 n = 41 
Analyzed (n = 81) 
Trial 1 n = 37 
Trial 2 n = 44 
Analyzed (n = 85) 
Trial 1 n = 44 
Trial 2 n = 41 
Fig. 1 Consort diagram of
participant flow for girls who
completed any portion of the
assessment at a given time
point. Note. 1Some intervention
services were received by all
youth, although intervention
length varied. In addition, this
diagram differs from Kerr et al.
(2009), who used a cumulative
method of computing
participation at any assessment
across the study period
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90R instrument, both of which have typically been used as
objective methods of screening for psychological problems
and measuring treatment progress. The depression subscale
was computed as the mean of six items rated on a 5-point
Likert-type scale from 0 (not at all) to 4 (very much).
Cronbach’s alphas were .88, .87, .83, .86, and .90, respec-
tively, over five waves. The clinical cut-off score was com-
puted as a T-score of greater than 63, using the BSI manual
guidelines (Derogatis 1993). The sample showed levels of
clinical depression that were consistent with or slightly
higher than community-based adolescent samples (e.g.,
Lewinsohn et al. 1994), with evident declines across the
five waves. Proportions were 23 %, 14 %, 9 %, 10 %, and
15 %, respectively.
Intervention Condition Intervention condition was effects
coded as 0 (GC) or 1 (MTFC).
Baseline Risk Factors and Covariates Relevant risk factors
included total number of criminal referrals in the 12-months
prior to baseline, total days in locked settings in the 12-
months prior to baseline, baseline BSI, and maltreatment
history. To assess maltreatment history, caseworkers were
interviewed at baseline regarding whether there was a docu-
mented history of physical abuse and sexual abuse: 1 (no) or
2 (yes). Because caseworkers had weekly contact with the
girl and her family and access to her child welfare records,
these reports are believed to be fairly accurate, although
some under-reporting is likely. The girls showed high rates
of physical abuse (61 %) and sexual abuse (55 %) and these
covariates were uncorrelated. Covariates included age at
baseline, days from baseline to treatment entry (M012.25,
SD091.34), minority status, and a sample contrast for Trial
1 vs. Trial 2.
Analysis Plan
In the first step of the analyses we examined missing data
patterns across time. The main study hypotheses were then
evaluated with hierarchical linear growth models using
HLM7 (Raudenbush et al. 2011). HLM is a multilevel
regression framework also known as mixed modeling.
Growth modeling is a form of multilevel modeling where
the time-varying depression outcomes are repeated meas-
ures at Level 1 nested within individuals at Level 2, who
were randomly assigned to intervention or control condi-
tions. Time invariant variables such as baseline covariates
and random assignment to intervention or control condition
are Level 2 predictors of time-varying growth rates at Level
1. For the repeated measures at Level 1, HLM can provide
an advantage of estimating growth rates based on each girl’s
person-specific assessment timeline. Person-specific models
provide more precision in the estimates of change in
depression. For the binary depression clinical cut-off scores,
we employed hierarchical generalized linear modeling
(HGLM), a special case of HLM appropriate for binary
outcomes using Bernoulli estimation or nonlinear logistic
probability models.
For the continuous data, the Level 1 model was:
Depressive symptomsti¼p0iþp1iðTimeÞtiþp2iðTimeÞ2tiþeti
where the dependent variable for girl i is repeated over time
t. Depressive symptoms was a function of the baseline
intercept π0i for girl i, a linear growth rate π1i for girl i over
24 months, a quadratic or accelerated growth rate π2i , plus a
random error term. Time in the present analyses was weight-
ed as years since baseline computed from girl’s age at each
assessment. After summarizing the individual intercepts
(π0i) and growth rate slopes (π1i and π2i) at Level 1, the
Level 2 model then regresses intercepts and slopes on pre-
dictors as:
Depressive Symptoms Intercept p0i ¼ β00 þ β01 girl ageð Þi:::: þ r0i
Linear Growth p1i ¼ β10 þ β11 girl ageð Þi þ β12 group conditionð Þ: . . .þ r1i
Quadratic Growth p1i ¼ β20 þ β21 girl ageð Þi þ β22 group conditionð Þ: . . .þ r2i
where β00 is the initial status sample intercept adjusting for
girl age and other covariates and risk factors, β01 is the
effect of child age on initial status intercept, and r0i is the
random error variance. β10 represents the growth rate adjust-
ing for covariates and risk factors, β11 is the effect of girl age
on growth, and β12 is the intent-to-treat MTFC intervention
effect on linear growth while β22 is the MTFC effect on
accelerated growth.
Results
We first conducted a test of random missingness (Little
1988) for the five waves of BSI data evaluated simul-
taneously with all predictor variables entered in the
models below. Results indicated the data were missing
completely at random (MCAR) [Little’s MCAR χ2
(126)0116.02, p0 .73 (Little 1988)]. HLM allows Level
1 missing data for estimates of growth, however, data
must be non-missing for the Level 2 time-invariant
fixed effects risk factor covariates (e.g., age, maltreat-
ment history, days in locked settings, etc.). Because the
data were MCAR, multiple imputation (MI) was war-
ranted for the Level 2 nonresponse missingness (Jelicic
et al. 2009).
Next we examined the observed means, their 95th percent
confidence intervals, and the mean trajectories plotted in
Fig. 2 by group condition. Baseline showed an elevated
initial status for MTFC relative to GC controls followed
by a decline in depressive symptoms over 2 years for both
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groups. The means, standard deviations, and depression cut-
off scores are shown in Table 1.
Next we estimated the unconditional model characterizing
the sample means and variances for initial status and growth.
Results of the unconditional model indicated that initial status
had a mean intercept significantly different from zero (β01.26,
p<.000) as well as a significant variance component (σ20 .97,
p<.001); meaning there were individual differences in depres-
sive symptoms at baseline for the sample. The linear growth
rate had a significant mean (β0-.62, p<.001) and significant
variance (σ201.01, p<.001); meaning the sample as a whole
decreased in depressive symptoms over time and there were
individual differences in growth trajectories. The quadratic
growth rate, or deceleration rate, also had a significant mean
and variance (β0 .15, p<.001 and σ20 .23, p<.001). When the
linear change over time is characterized by increases, a positive
quadratic departure from linearity is interpreted as acceleration,
or accelerated increases in growth.When the linear change over
time is characterized by decreases, as is the case with depressive
symptoms in this study, then the positive quadratic is the rate of
“deceleration” or accelerated decreases as shown by the MTFC
means in Fig. 2. The negative linear slope and the positive
quadratic slope mean that the sample was characterized by
rapid initial decline followed by a decelerating or leveling off
over 2 years. The linear and quadratic growth rates were nearly
collinear (r0−.98).
To test the ITT hypotheses, we entered Level 2 predictors
of depressive symptoms in a multivariate conditional model.
The ITT hypothesis was supported: girls in the MTFC
condition realized greater reductions in depressive symp-
toms over time relative to the GC controls. The unstandard-
ized coefficients and results of the prediction model are
shown in Table 2. Focusing on the BSI initial status inter-
cept in the first column only, sexual abuse history was
marginally associated with higher levels of baseline depres-
sion (β0 .16, p<.10). Focusing on linear growth in the
second column, girls with higher levels of depressive symp-
toms at baseline were at greater risk for increases in depres-
sive symptoms over time (β0 .73, p<.001). Controlling for
initial status and the other covariates and risk factors, girls in
the MTFC condition exhibited linear decreases in depres-
sive symptoms at a greater rate relative to girls in the control
group (β0−.34, p<.05). On average, girls in Trial 2 also
decreased at a greater rate relative to Trial 1 girls (β0−.38, p<
.05). Focusing on quadratic deceleration in the third
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Fig. 2 Observed depressive symptom means, their 95th percent confi-
dence intervals, and mean trajectories by group condition over time
Table 1 Means and standard deviations for depressive symptoms and
means for depression clinical cut-off scores over time by group
(n081) (n085) (n0166)
MTFC Group Care Full
Intervention Controls Sample
M SD M SD M SD
BSI Depressive Symptoms
Baseline 1.35 1.06 1.00 .92 1.17 1.00
6 months 1.00 .93 .93 .93 .96 .93
12 months .73 .71 .78 .78 .78 .75
18 months .65 .84 .71 .78 .68 .81
24 months .64 .76 .81 1.06 .72 .92
BSI Depression Clinical Cut-off (proportion of sample)
Baseline .28 .18 .23
6 months .16 .12 .14
12 months .07 .12 .09
18 months .12 .09 .10
24 months .12 .19 .15
Table 2 HLM prediction model of growth in depressive symptoms
over two years
Initial Linear Quadratic
Status Growth Rate Deceleration
Intercept 2.74* −2.90 0.53
Baseline BSI – 0.73*** −0.21***
MTFC 0.15 −0.34* 0.09
Trial 0.12 −0.38* 0.14*
MTFC×Trial −0.00 −0.08 0.02
Girl Age −0.09 0.09 −0.01
Physical Abuse History 0.11 −0.05 0.01
Sexual Abuse History 0.16† −0.36 0.11*
Minority Status −0.04 0.01 0.02
Prior Criminal Referrals −0.02 0.05 −0.01
Days in Locked Settings 0.00 −0.00 0.00
Days to Treatment Entry 0.00 −0.00 0.00
***p<.001; **p<.01; *p<.05; †p<.10. Table values are the unstan-
dardized coefficients
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column, baseline depressive symptoms were also a risk factor
for a slower or reduced rate of deceleration (β0−.21, p<.001).
Similarly, Trial 2 also exhibited a greater rate of deceleration
in depressive symptoms (β0 .14, p<.05). The model-based
estimates of the linear MTFC intervention effect are plotted in
Fig. 3a.
In the second part of the ITT hypothesis, we estimat-
ed an HGLM nonlinear probability model predicting
growth in clinical depression cut-off scores over 2 years.
The results supported the MTFC intervention hypothesis
and are shown in Table 3. The MTFC intervention was
associated with a 43 % reduction in clinical depression
relative to the control condition (β0−.57, OR0 .57, 95th
percent CI0 .39–.83). There was also a greater reduction
in relative risk for Trial 2 relative to Trial 1, a greater
risk in depression for older girls and girls reporting a
history of physical abuse, and a greater risk for girls
with higher baseline depression. The model-based esti-
mates for the MTFC intervention effect on the proba-
bility of clinical depression are plotted in Fig. 3b.
A final analysis tested whether MTFC benefited girls
with the highest levels of risk factors. In this set of analyses,
we entered interaction terms computed as an effects coded
ITT group contrast variable times the effects coded maltreat-
ment variables, and the effects coded ITT group contrast
variable times the mean-centered baseline depressive symp-
toms. Holding trial and baseline depressive symptoms con-
stant, there was a significant MTFC×baseline depressive
symptoms effect on linear growth (β0−.22, p<.01) as well
as an MTFC×baseline depressive symptoms deceleration
effect (β0 .01, p<.01). This meant that the MTFC interven-
tion benefited girls with higher levels of initial depressive
-0.22
0.39
1.00
1.61
2.22
BS
I D
ep
re
ss
io
n
 S
u
bs
ca
le
0 0.52 1.03 1.55 2.06
Study Years
MTFC Intervention
Group Care Intervention
0 0.52 1.03 1.55 2.06
0
0.125
0.250
0.375
0.500
Study Years
Pr
o
ba
bi
lit
y 
o
f C
lin
ic
a
l D
e
pr
e
ss
io
n
 
MTFC Intervention
Group Care Intervention
Fig. 3 a. The HLM estimated
linear growth rates in
depressive symptoms by group
condition, controlling for initial
status and baseline covariates
and risk factors. b. The HGLM
estimated nonlinear growth
rates in depression clinical cut-
off scores by group condition,
controlling for initial status and
baseline covariates and risk
factors
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symptoms relative to girls with lower levels of depressive
symptoms.
Discussion
Using an indicated prevention trial, our findings suggest that
chronically delinquent girls in MTFC experience greater
decreases in depressive symptoms across 2 years compared
to GC girls. Our use of an intensive therapeutic control con-
dition that represented usual care offers a particularly stringent
test of MTFC’s effectiveness. Additionally, the minimal par-
ticipant exclusion criteria and the inclusion of two separate
trials increase confidence in external validity across popula-
tions, time periods, and the intervention teams. The evidence
of MTFC’s effectiveness in reducing girls’ depressive symp-
toms is striking given that the intervention was not designed to
directly impact these problems, and given that the tailored
services provided in GC were allowed to vary and likely
included depression-focused interventions (e.g., cognitive
therapy). Thus, our findings add to the growing list of positive
effects of MTFC on targeted and nontargeted outcomes in a
sample of girls selected for delinquency.
The participants were not selected on the basis of depres-
sion diagnosis or risk. Thus, direct comparisons cannot be
made between the effects found here and those of indicated
interventions developed for adolescents with major depres-
sive disorder (MDD). Still, it is important to note that
researchers examining cognitive behavior therapy (CBT)—
an evidence-based treatment for MDD—have found con-
duct disorder or conduct problems to predict slower recov-
ery (Rohde et al. 2006) and faster episode recurrence
(Rohde et al. 2001), and to be associated with the loss of
initial differential treatment effects after 6 months (Rohde et
al. 2004). Thus, it is impressive that MTFC led to enduring
decreases in depressive symptoms relative to GC.
In addition, we examined the role of baseline depressive
symptoms as a risk factor that might moderate the effects of
MTFC on depressive symptoms. Results indicated that girls
with more depressive symptoms at baseline benefitted most
from the MTFC intervention. This is a promising finding,
given that comorbidity (e.g., serious delinquency and de-
pressive symptoms) sometimes predicts a weaker or less
enduring response to treatment (e.g., in cognitive behavior
treatment of major depressive disorder; Rohde et al. 2004).
These findings have implications for intervention develop-
ment, as they suggest MTFC will improve depressive symp-
toms even without an enhancement that specifically targets
such problems. Still, further research is needed to determine
whether the findings would replicate using an indicated
sample selected for both clinical diagnosis of a depressive
disorder and involvement in the juvenile justice system;
delinquent girls with MDD likely will require more than
MTFC alone to achieve remission.
Given the disproportionate number of girls in the juvenile
justice system who have been maltreated, we also examined
the impact of maltreatment history on girls’ depression.
Results provided modest support for the direct effect of
maltreatment on depression but no support for its moderat-
ing role. Girls with a history of sexual abuse showed a trend-
level elevation in depressive symptoms, and showed a great-
er rate of deceleration in symptoms over time. In addition,
girls with a history of physical abuse were more likely to
meet the clinical cut-off for depression.
Although the mechanisms of MTFC effects were not
examined, several pathways are possible and suggest direc-
tions for future study. First, consistent with the failure mod-
el, MTFC might have indirectly impacted girls’ depressive
symptoms by decreasing their problem behavior. Reducing
delinquent behavior would be expected to reduce short-term
stress in response to negative consequences (e.g., school
suspension, arrest) and risk for longer-term developmental
failures (e.g., school drop-out). Additional research might
support this pathway as part of a broader intervention-
related change in problem behavior trajectories. If so, then
the life outcomes of MTFC girls should continue to diverge
from those of girls who receive usual care, as developmental
failures linked to problem behavior trajectories continue to
accumulate. Second, MTFC might have more effectively
restricted girls’ access to dysfunctional family and peer
contexts that generate stress and trauma and increase de-
pressive symptoms. Third, MTFC might have directly im-
pacted girls’ depressive symptoms by providing immediate
increases in rates of positive reinforcement for adaptive
behavior (i.e., home and school compliance, self-care, and
self-regulation). Such changes would be expected to lessen
Table 3 HGLM nonlinear probability model of growth in depression
clinical cut-off score
Coefficient Odds Ratio 95th %C.I.
Intercept −8.41*** 0.00 (0.00–0.03)
Baseline BSI 0.31** 1.37 (1.07–1.75)
MTFC −0.57** 0.57 (0.39–0.83)
Trial −0.45** 0.63 (0.44–0.90)
MTFC×Trial −0.30* 0.73 (0.57–0.95)
Girl Age 0.44** 1.54 (1.15–2.07)
Physical Abuse History 0.32* 1.37 (1.02–1.86)
Sexual Abuse History −0.11 0.89 (1.02–1.86)
Minority Status 0.19 1.21 (0.62 –2.34)
Prior Arrests 0.04 1.04 (0.98–1.11)
Days in Lock Up 0.00 1.00 (0.99–1.01)
Days to Treatment −0.00 0.99 (0.99–1.00)
***p<.001; **p<.01; *p<.05. Coefficients are the unstandardized
values
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depressive symptoms by decreasing helplessness and hope-
lessness and increasing self-efficacy (Garber and Flynn
2001); these behavioral interventions were likely more in-
tensive and systematic in MTFC than in GC.
Importantly, the reach of these latter two pathways might
have continued after the foster placement because MTFC
includes parent management training for the aftercare place-
ment, emphasizing monitoring and consistent, nonharsh
parenting. Finally, the MTFC girls might have been more
likely to develop stable relationships with foster parents and
behavioral support specialists than the GC girls. Such con-
sistent and supportive relationships might have provided
additional social reinforcement and stress-buffering social
support, both of which would be expected to reduce depres-
sive symptoms (Stice et al. 2004).
An unexpected finding was that the benefit of MTFC
relative to GC in reducing clinical levels of depression
appeared to be stronger for girls in Trial 2 than in Trial 1. As
this portion of the study design was quasi-experimental (i.e.,
girls were randomly assigned to treatment condition but not to
trial), this finding must be interpreted with caution. It is
possible that the modules targeting sexual risk and substance
abuse that were added toMTFC during Trial 2 had unintended
but ameliorative effects on more severe levels of depressive
symptoms. This would be surprising, however, given that Kerr
et al. (2009) found no evidence for an impact of the module on
pregnancy rates, an outcome more conceptually related to the
module’s sexual risk targets than depressive symptoms. Un-
fortunately, however, we are unable to evaluate these mecha-
nisms given the extant measures.
There were several limitations of the present study. First,
our sample was selected for delinquency and not depression,
and therefore only 23 % of participants reached the clinical
depression cut-off at T1. Thus, our findings might not gener-
alize to girls with more severe symptoms or mood disorder
diagnoses. Second, the study showed a random difference in
baseline levels of depressive symptoms by condition, with
MTFC girls having higher mean scores at baseline than GC
girls. Although the slope for MTFC girls’ depressive symp-
toms had a steeper gradient than that for GC girls, and the T3–
T5 depressive scores were lower for MTFC girls than for GC
girls, the baseline difference was unexpected. Nonetheless, the
LGM models used all time points and considered this in the
slope models, thereby analytically addressing this difference
across all model tests. Third, our measurement of depressive
symptoms was limited to a self-report instrument that was
collected at the same time points in both trials. Fourth, al-
though ethnic and racial diversity in the sample were locally
representative, our results might not generalize to more di-
verse samples or to more urban settings.
In conclusion, our results suggest that a family-based,
delinquency-focused intervention can reduce girls’ depressive
symptoms significantly more than GC without explicitly
focusing on such issues. These results were particularly pro-
nounced for girls with higher levels of initial depressive
symptoms. Though not explicitly tested, our findings might
be consistent with a corollary of the failure model: if negative
developmental consequences of delinquency cause depressive
symptoms, then these symptoms can be prevented or amelio-
rated through interventions that change delinquency trajecto-
ries. Our findings thus build upon the MTFC evidence base
and offer significant prospect that the long-term outcomes of
seriously delinquent girls—including those with a significant
history of maltreatment—can be improved.
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